Contribution of OqxAB efflux pumps to quinolone resistance in extended-spectrum-β-lactamase-producing Klebsiella pneumoniae.
The aims of this study were to analyse the presence of oqxA and oqxB genes in a collection of extended-spectrum β-lactamase (ESBL)-producing Klebsiella pneumoniae strains, to determine their chromosomal and/or plasmidic locations and to analyse expression levels in relation to susceptibility or resistance to quinolones. A collection of 114 non-repetitive isolates of ESBL-producing K. pneumoniae was used. K. pneumoniae ATCC 27799 and K. pneumoniae ATCC 700603 were also included. Detection of oqxA and oqxB genes was performed by PCR. Testing for chromosomal and/or plasmidic location was carried out using plasmid DNA and subsequent hybridization. oqxA gene expression was analysed using real-time RT-PCR. Transfer of the plasmid-encoded OqxAB was evaluated. The prevalence of both oqxA and oqxB detected in K. pneumoniae was high: 76% and 75%, respectively. Hybridization assays showed that oqxA (16%) and oqxB (13%) were simultaneously present in locations on the chromosome and on large plasmids. The plasmids were transferable by transformation into K. pneumoniae. RT-PCR assays showed higher expression (4-fold) in strains with reduced susceptibility to quinolones than in susceptible strains. Interestingly, K. pneumoniae ATCC 700603 showed an 18-fold higher expression than K. pneumoniae ATCC 27799. These differences were in accordance with quinolone susceptibility. The prevalence of the OqxAB efflux pump (both chromosomal and plasmid encoded) in ESBL-producing K. pneumoniae is high in Spain and represents a potential reservoir for the spread of these genes. High expression of this pump contributes to reduced susceptibility to quinolones in clinical isolates of ESBL-producing K. pneumoniae.